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-~ EXEGUTIVE-SUMMARY

This program plan outiines the activities that will occur in the
- F?ﬁfﬁrﬁﬁtﬁ'“f“tﬁé’“?ﬁég Tty —aSSessenis Tor-Tacitities dSS'Igneu to the Tank
S ,mFarm,Prc1ectf, These assessments are required under the Resource Conservation
and Recovery Act for all tank systems that store hazardous wastes. Specific
Tank Farm Project facilities for which performance of an integrity assessment

must be addressed include:

"~ Double-Shell Tank System
_ 242-A Evaporator Facility
] Single-Shell Tank System

The performance of an integrity assessment on a tank system is not
generally a complex evolution. Radiological and design concerns make
: perfcrmance of this. task on the Tank Farm Project facilities more unique.
maJor tasxs that will be addressed in the various integrity assessments

lard. structural. integrity -assessment
c teristics, compatibility and corrosion protection
ing and Examinations

integrity assessments w111 _ensure that the tank
5SS

e _assessments will be approved by the operator of the facility and will

grity assessment program is requ1red for cont1nued operation. The results
th
ert1f1ed by an- 1ﬂﬂéﬁéﬁd€1b, qualrf1ed registered professional engineer.

- ---- - An .integrity assessment will.not be performed on the Single-Shell Tank
system as this facility is no longer in use and is pursuing closure. This
---pragram pran identifies the tasks that are being performed to comply with the

- RCRA requirements.for disposition of an unfit for use system,

it
—
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TANK FARM PROJECT
“TANK INTEGRITY ASSESSMENTS
PROGRAM PLAN

“INTRODUCTION

The Waste Tank Safety, Operations and Remediation Organization within
“Westinghouse Hanford Company (WHC) operates facilities within the Tank Farm
© Project for the U.S. Department of Energy Field Office, Richland (RL). For the
—-- oo opurposes of this plan, the Tank Farm facilities include the Single-Shell
Tanks, Double- She11 Tanks, and the 242-A Evaporator facility. These
- facilities are classified as Treatment, Storage, and Disposal facilities for
hazardous wastes under the Resource Conservation and Recovery Act (RCRA). One
of the provisions of the RCRA program is the assessment of the integrity of
tank systems. This program plan addresses the performance of the integrity
assessment for tank systems associated with the Tank Farm Project.

<3777~ - An” integrity assessment on-a tank system is-not in itseif a compiex task.
Several important factors make performance of this task on the facilities in
the Tank Farm Project more unique:

- _ The facilities store radioactive mixed waste which inherently raises
exposure and safety issues that must be addressed for all operations

- The facilities are primarily located underground which leads to
ceo oo . access-and operational difficulties when parforming assessments that
. _ . ____ the facilities were not specifically designed to accommodate

- The faciiities were designed and constructe
--from-the-1940’s to the-1980's. - This leads
-~ - of designs, design- standarda;~u.d materials

?
ﬂﬂﬂﬂﬂﬂﬂ AaAAwnccan
mu.)l.. UB auldl Cooatu.

d over a 40 year period
to-a-significant number
construction that

-
1
n

0-
¢ IH

.p
1

— - - ----—-Ap-integrity assessment -of this scope -and magnitude has not been
undertaken on the Hanford Site to date.
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- - Liquid waste is generated throughout the Hanford Site during processing,

5 - treatment and disposal operations. The varjous Tank Farm facilities serve as
’tne temporary rep051tary for-these wastes The wastes that are stored include
material that is regu1ated under the Atomic Energy Act.

2.1.1 Applicability of Regulation

oo oo - - The-Single-=Shell-Tanks- {557s), Doubte-Shell Tanks {DST), and the 242-A
- - -Evaporator-are-all classified as Treatment, Storage and Disposal (TSD) waste
o management units and are operated under the Interim Status provisions of RCRA.

4 Under _the authority of RCRA, the State of Washington Department of Ecology has
\ promulgated Dangerous Waste Regulations (WAC 173-303). These regulations
incorporate the prOV1s1ons of RCRA and prov1de the regulatory direction for
--the 'Ra::&gE"icﬂL f dangerous wastes-in the State of uaahulguuu These
regulations are appT1cab1e to the hazardous portion of the wastes stored in
“the various facilities of the Tank Farms Project.

2.1.2 Integrity Assessment Regulation

- .- -—- The-provision for -integrity.
“-the" was?1ﬁqtcn Administrative Co
section of the WAC states:

assessments of tank sy
de (WAC), Section 173-30:

*For each existing tank system, the owner or opéerator must determine that
the tank system is not leaking or is unfit for use. Except as provided

cooonrnommroAn{boof thisosubsection; the vwner or operator must obtain-and keep on
file at the facility a wr1tten assessment reviewed and certified by an
independent, qualified registered professional engineer, in accordance

e Wit WAC173:303-810(13)€a), “that-attests to-the Lank system’s integrity

by January 12, 1988, for underground tanks that do not meet the
requirements of subsection (4) of this section and that cannot be entered
for inspection, or by January 12, 1990, for all other tank systems."”

oing integrity assessment program for tanks
73-303-640(2)(e). This section of the WAC

1 for an ongoi
sed in 1

no
n WAC

"The owner or operator must develop a schedule for conducting integrity
assessments over the life of the tank to ensure that the tank retains its
structural integrity and will not collapse, rupture, or fail. The
~..schedule must be based on results of past integrity assessments, age of
e o ...the _tank system, materials of construction, characteristics of the waste,
e mee and a?‘ﬂ*ﬁe relevant fu\.tﬂiﬂs "
- - - These-Washington State requirements-are derived from the RCRA
requ1rements for integrity assessments as provided in 40 CFR 265.191(a).
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-total of 177 s:ngTe -and double-shell tanks have heen constructed in the
20u qat and 200 West Areas of the Hanford Site. These facilities were
constructed to various designs from 1943 to 1986. The combination of these

-~ tanks along with-varioustransfer, 'ft‘-.’t.élvmg, and treatment facilities

TT'T:”i_CﬁmprifQ the. ?ﬁnk Farms Project. An overview of the various facilities is

shown in Figure 2-1 (East Area) and Figure 2-2 (West Area).
-~ 2.2.1 Double-Shell Tank System (DST)

- -———-- The-DST-system is-an-arrangement of tanks and transfer facilities
des1g ed for the storage of radioactive mixed liquid wastes. This system is

-z ---GOMprised-of - several-types. of .components- including -large storage tanks (DSTs),
smaller intermediate storage tanks (double contained receiver tanks or DCRTs),

and various transfer and routing facilities.

- - The-DST-system-contains g total of 28-D5Ts that are separated-into six
Lot spec1f1c groups {or farms). These farms include 241-AN (7 DSTs), 241-AP (8
s DSTs), 241-AW (6 DSTs), 241-AY (2 DSTs), 241-AZ (2 DSTs) and 241-SY (3 DSTs).

L8

Faee The AN, AP, AW, AY, and AZ Tank Farms are located in the 200 tast Area, while
"o -the SY-Tank Farm- 35 Jocated in the 200 West Area.
eeeee2.2.1.1 .Tank Descrintion

The DSTs have a nominal 1,000,000 gallon storage volume and are basically

‘of the same construction. The tanks consist of the following three concentric
structures {as shown in Figure 2-3):

-An outer, reinforced concrete tank designed to sustain soil loads, dead
~Toads, -1ive-loads, seismic loads, and loads caused by thermal gradients
=--between the radigactive wastes and the outside soil

-A secondary carbon steel tank that lines the concrete tank and is
designed to serve as a leak barrier

-A free-standing carbon steel primary tank resting on an insulating
concrete pad within the secondary tank.

LTS )
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- The primary tank contains the waste material. The secondary tank, which
i_.is 5. ft larger in-diameter-than-the primary-tank; encloses the primary-tank t
~ create a surround1ng space called the annulus The completely enclosed
——=snnutus serves as the containment barrier for primary tank leaks. The annulus
T ventﬁTareu -amd constantty monitored for -evidence of primary tank leakage.
~If a leak should occur, the secondary tank will contain the liquid waste until

it can be removed and stored in a different tank.

géS”*ﬂS?? {EU*""Hnej are-dsed a5 tank access bﬁ‘ﬁts for

?a
evices, observation points, sample ports, and sludge measurements.

g Process pits are the underground structure where risers terminate
allowing various process operations to be performed. These pits provide the

Lugargpss_poxnt _for _such_equipment as process piping, transfer royting jumpers,
-and pump control -equipment. - The fc!lcu1ng is a general listing of these types
of pits that are common to the various Tank Farms:

=17 {entral |

- Drain pits
2.2.1.2 Ancillary Equipment Description

A network of underground pipelines is used to move waste throughout the
e DST-system.. Transfer roufes in the system are utilized for: transporting
waste to and from the 242-A Evaporator, transferring material between tanks,
-~~~ —and receiving waste from process facilities. This network of transfer
—d AN 11 [P -

—--- - ~—fzeitities is Tocated throughout-the-260-East-and 200 West Areas on the
Hanford Site. There is also a cross-site transfer route connecting the 200

.= A

- East and 200 West Areas.

e o ~Process piping consists of various types of piping installed over the
11fe of the fac111ty Various sizes and designs of piping are utilized for
“transporting slurry, supernate, process waste and drainage. Piping materials
vary from carbon steel to stainless steel depending upon the application.
"TypeS'of Secondary COntainmEnt for the pipeiines include pipe in pipe, pipe in



) ‘ HHC SD-WM-AP-017
) R ,Rl‘ll. Fa)

© " " The facilities used for waste transfers in the DST system include process
long with diversion boxes, valve pits, and transfer boxes. A brief
¢ -gescription of each -of these-facilities-is provided below. :

c
q
a

“oncrete box used for
points in the DST system. This
1e jumper p1pes to stationary

h connecting nozzle is the inlet or
rins to aifferent DST facilities.
removing the concrete cover blocks from
g -the jumpers- to-different nozzles.

[
"\}
:
o
=3
Cﬁ-
-"

VYalve Pits. The major difference between valve pits and diversion boxes
Py is that the jumper pipes have valves. The valves in the jumper pipes
LR allow for routing changes without removing the cover hlocks or moving the
L jumpers. Valve handles extend up through holes in the cover blocks.

~ Iransfer Boxes. A transfer box is a-diversion box that connects a common
oo transfer-dine-to-each-of several other lines.one at.a time.. .Connecting
____nozzles are arranged in a semi-circle around the commnn,nozz]elw Jumper
pipes are necessary to connect the common nozzle to the outgoing transfer
nozzle.

tn

v

F s to
and Tfeaks. The waste is
tchﬁstationsiwor;,in”some

-~~~ - - The 242-A Evaporator is a treatment facility located in the 200 East Area
that is operated to separate mixed waste from the DSTs into two separate
streams. DST waste is concentrated in the evaporator and a s1urry product is

=+ then-condensed- and wa%? be stored at the Liquid Effluent Retention Facility
(LERF) until a condensate treatment facility is operational. The operation of
the evaporator also limits the volume of storage capacity required in the DST

T system.

-The 242-A Evaporator process employs_a conventional forced circulation,
vacuum evaporation system to concentrate mixed waste solutions. The main

process components of the evaporator system are located in the 242-A
~-Evaporator buildings. . The_ comnanents include the reboiler, vapor.liquid

- de the reboi Vano
_separator, recirculation pump and pipe loop, slurry pump, condensers, jet
vacuum system, condensate collection tank, and ion exchange system.

Figure 2- 4 provides a simplified schematic diagram of the evaporator process

5
-]
3
3
-]
-
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-]
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_S§inole-Shell Tank System

Sl N ] iww

" -"-The SingTe-Shell Tank System consists of a mmber of viorage and transter
farilities that are located throughout the 200 East and 200 West Areas of the
Hanford Site. A total of 149 S$5Ts were constructed between 1943 and 1964.
These tanks are located in 12 separate groupings referred to as Tank Farms.
One hundred thirty-three of the SSTs are 75 ft in diameter with nominal
_capacities of 530,000 to 1,000,000 gallons. Sixteen of the tanks are smaller
units of a similar design with a 20-ft diameter and 55,000 gallen capacity.

The large SSTs are reinforced concrete, cylindrical, dome-roofed, buried tanks

c
n

- - ——with-a single steel-liner—across tha-bottom and up the walls. Surface loads,
coteegtatic and-dynamic.soil loads,-.and hydrostatic and_hydrodynamic loads are
-- garried by the reinforced-concrete-tank-and -deme. --The steel-liner provides

ETE

containment for the liquid waste.

10



_3.1 _OBJECTIVES OF PROGRAM PLAN

- The objective of this program plan is to describe t
performance of integrity assessments for the Tank Farm Project. The
activities described in the plan are intended to complete the required
assessments in a timely manner and within programmatic constraints.

-3.2 SCOPE OF INTEGRITY ASSESSMENT FOR DOUBLE-SHELL TANKS

The DST facilities were assessed for compliance with the secondary

containment requirements identified by WAC 173-303-640(4). The results of

- this assessment (WHC-SD-WM-EV-040) identified that the design of the DSTs was
adequate to meet the secondary containment requirements. The designs for a

~ number of the transfer facilities, however, 6 failed to comply with the
secondary containment requirements. The s1gn1f1cant discrepancies lie in
-yarieus transfer facilities such as catch tanks, transfer pipelines, diversion
boxes, and drain and seal pot piping. An engineering study was performed on

" each of tnese facilities to determine potential options to bring the existing

- facitities-into-compliance:
— - WHC-5D-WM-ES-156 Engineering--Study ~- Catch Tanks £ vironmental -Upgrade
. for Tank Farms
cooee o= ———-WHC-SD-WM-ES-160 Engineering Study Transfer Lines Environmental
-— - Upgrade -for Tank Farms
Hhﬁ Sﬂ wH“E -159-Engineering Study — Diversion Boxes tnvironmental
B — Upgrades for Tank Farms
r::i::r**:,,,AHHE,SO hh ES 157 Engineering Study Seal Pots and Associated Drain
S ———--- ~—— Piping Environmental Upgrades for

Tank Farms

11
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The results of these engineering studies identified that replacement in
S kind-for the non-compliant systems would be expensive and not efficient. For
this reason, secondary containment issues for the DST facilities were
incorporated into the "Tank Farm Upgrades Strategic Plan", WHC-EP-0392. This
o?an -discusses physical changes that are necessary- tu'bring -the Tank Farms
——_l ____Project._into.compiiance with various requirements (inciuding RCRA) and serves
- as a “*"s for future construction projects, Implementation of these upgrades

-the DST system into-compliance with the RCRA secondary containment

m-sn

U)r'f

grity assessment for the DST system is not
own non-compliances that exist. For this
e utilized in performing the integrity
d

o+
L=

"1} “Assessing the integrity of the DSTs and associated transfer
-~ ~-~facilities that are designed with adequate secondary containment.
- - CThe tanks and ancillary equipment that will be included in the
initial integrity assessment are listed in appendix A.

- ntegrity of replacements to existing transfer
" _facilities that do not have adequate secondary containment. The
..replacement projects will include performance of an integrity

-

assessment as part of the acceptance of the project.

SIS IS a iy

;e —eo oo .. __. . Interim controls for transfer facilities that are non- compliant for

Lo s ecte spcondary- containment :eouirements will rely on appropriate
operational testing performed prior to and during transfers. Mass
balances and Teak detection for transfers inside the DST system
ensure that the ongoing transfers are accomplished safely. Leak
testing of transfer p1p1ng that has not been utilized within the
“previous year is another means that is utilized to ensure the
integrity of some DST transfer routes.

_;ltt:w_.uomnunentat1on f0t_earh.nart.of the. veral1 1n*egr1fy aesessment.w
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and ma1nta1ned on f11e when the requ1red secondary conta1nment upgrades
— - - -the DST- =yatem have-been completed, a file will exist that demonstrates th

- ;“j *—o;e*arresys m-has-met the-integrity assessment requirement.

b
R
to
e

—— - :3.3.-SCOPE -OF  INTEGRITY-ASSESSMENT FOR.THE. 242-A- EVAPORATOR

- ---— ---The-242-A Evaperator consists -of -process vessels-and-support systems
designed to heat, evaporate, and condense the DST waste. For permitting

uqaﬁmq ey

—-—------purposes, the-242-A Evaporator (with the exception of the condensate
collection tank) has been c1ass1f1ed as a m1sce11aneous unit and is bexng
=~ ---permitted under the provisions of the U.S. Environmental Protection Agency
o {EPA). requlations.provided in. Subpart.X of.40 CFR 264...-Subpart-X reguires
;;e:a;£:-+h=+ miscellaneoys permit terms. and conditions =ddrn<¢ the appropr1ata

;jj7—jfj~—‘;j—‘—?ﬁﬁiﬁfﬁu:?ﬁii{i‘ﬂ. gvided for other treatment i, Stora age,-

"SI

i
ang_dis uaLcu units.
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- The-destgn-and operation of the 242-A Evaporator most closely resembles
: _ _that of & tank,system the ne ore anpronr1ate requirements prescribed for a’
Ll o ltank i system.are. addrecsed in _Thp pppr:f}gp of +h_e facility, Ona of these

PSR TA Wy b Ly Wik R ML oL

conditions includes performance of an integrity assessment for the facility

and its associated tank system. This assessment will be performed on these
components in the 242-A Evaporator system that are deemed to resemble a tank
system.

3.4 SCOPE OF INTEGRITY ASSESSMENT FOR SINGLE-SHELL TANKS

********** ~The Single-Shell Tank system is permitted under interim status as a
storage facility including an identification of tank storage. This
identification requires that all of the SSTs and their associated ancillary
equipment be assessed as part of an integrity assessment. The SSTs are

- currently pursuing closure-as part-of the Hanford Federal Facility Agreement
and Consent Order (Tri-Party Agreement). For this reason, an integrity

e assesiment ‘will-not-be performed on-these-facilities.

3.4.1 Single-Shell Tank Waste Removal

Fi. w-ene - 1ne 88Ts. are Known. to have guestignable. integrity, in fact a number have
been declared assumed leakers. With this in mind it has been determined that

L Wzne,approprlaze,rgsponSE s to take actions requivred for tank sysnems of
qaestiarable—in*egr1t -The regulation-concerning the- req"1F -rasponse to a

"2 " YTeaking or unfit-for-use tank system is found in wAC 173-303-040(7). The

___;tegu1atta" .states. the following:

~~ "Atank system or secondary containment system from which there has been

T "7 a Teak or spill, or which is unfit for use, must be removed from service

_immediately,_and the_ owner or operator must satisfy the following
requirements:

ul
d
C

- {a} Cessation-of use; prevent flow or addition of wastes. The owner or
s _oo-OPerator-must 1$meduaiﬂly stop-the. £low of dangerous-waste into the fank
LI m;system_ﬁr secondary containment system and 1nspect the system to
determine the cause of the release.

== o= {b)-Removal-of waste from the tank systemor-secondary containment
system.

(i) If the release was from the tank system, the owner/operator must,
-~ — ——within twenty-four hours after detection of the leak or, if the
©°  owner/operator demonstratés that it is not possibie, at the eariiest
-~~~ ~practicablie time, remove as much of the waste as is necessary to prevent
further release of dangerous waste to the environment and to allow
~inspection and repair of the tank system to be performed."”

For this reason the SSTs have not received new wastes since 1981. The
only ongoing storage activities are interim stabiiization (remova1 of ]1qu1ds)

Eii -—and-unterﬁﬂ-ISOTatron of the tanks. - A compiiance plan for removai of iiquid
- wastes {through stabilization) at the earliest practical time is jdentified in

—
[F% ]



Tri-Party Agreement Milestone M-05-00. The M-05-00 milestone reads as
follows:

. _M-05-00 Complete single-shell tank interim stabilization

-Complete the single-shell tank interim stabilization activities (removal
mnahl

- —-- of pumpable liquid from those 51 single-shell tanks not yet stabilized)
- -fer—att—singteashet}~tanks-except"241~t -105 and 241-C-106 by September
sta?111zed and interim isolated by September 1996. Interim 1solat1on

s 217 portals into single-shell tanks.

oo .______..The_remaval of.the liguid waste minimizes the potential for migration of
. materials in leaking tanks to reach the environment. Removal of solids, if
A required, will be performed as part of the closure activities.

3.4.2 Single-Shell Ta
- - ——— ~Following the removal of the wa

sta he unfit-for-use tank system,
the WAC 173-303-640(7) continues in a di

n of repair and/or closure:

e e (e) -Provision-of secondary containment, repair, or closure.
.~~~ —— {i) -Unless the owner/operator satisfi e requirements of (e)(ii)
through (iv) of th1s subsection, the tank system must be closed in
e -—.._.. .accordance with subsectian (8) ‘of .this section."

The SST system is.progressing -into closure -and-a compliance plan has been
fied as pari of the Tri-Party Agreement. Milestone M-09-00 states:

[}

TILomoT T Lol T Tl :_M?:O_g'lgg_ -C-Qm?-!-et:@ g‘! gsure gf ?_‘!'! 1""’9

L]
ur oy

_._ _._..._ . will be effected in accordance with the approved closure pian(s). As
stated in the Hanford Defense Waste Environmental Impact Statement Record
of Decision, a supplemental EIS will be prepared prior to making any
—..— _final. deC151ons,rngerd1nn the disposal of single-shell tank waste. The
- final ciosure plan{s) will address the recommendations of the

~- 7%~ ..Closure and removal of required waste from the 149 single-shell tanks

14
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4.0 PROGRAM PLAN TASKS
T TR 1TDOUBLE-SHELL TANK INTEGRITY ASSESSMENT

The performance of the initial integrity assessment of the Double-Shell
Tank (DST; system involves the following major tasks:

Integrity assessment planning
~——._ .. Design standards - structural integrity review
Waste characteristics, compatibility and corrosion review
Leak testing and examinations
““Integrity assessment report preparation

..Each of these tasks is described in more detail in the following sections.

__4,1.1 _ _Integrity Assessment Planning
An integrity assessment plan (IAP) wi]l be written for each of the
el A Afomumatn naunkiona af dha NET suskam.
Toriowing discrete portions oF the 057 systam:

241-AW Tank Farm (WHC-SD-WM-WP-057)
“DoubTe Contained Recéiver Tanks {WHC-SU-WM-Wi-068)
241-AN Tank Farm

. _ %A1 _AD Tawml e
o L _ERmLi=AF _ldilp._ Tdarll

241-AY/AL Tank k Farms

n
—

¢ be assessed and the examinations,

~------Each- IAP will-describe--the comp t
n gpgrtlng required to complete that

~tests,. u.alysns data manageme

~-assessment. - The IAPs will be approved by the operator o of the fac111ty and
approved by an IQRPE.
4.1.2 Design Standard - Structural Integrity Assessment

Structural 1ntegrity of the tanks and ancillary equipment will be
~assessed by comparing standards utilized for the design of the tank system
S aga inst-current -destgn standards. - Bifferences that may influence the
tural integrity of the tank system will be evaluated. Technical
nces will be dispositioned through engineering analysis of the
nces or through upgrades to the facilities.

l'l)I

——- - - -8,1.3- - - -Haste Characteristics, Compatibility and Corrosion Review

A combination of material behavior analysis and historical data will be
utilized in assessing whether the tank system has not experienced generail
corrosion or stress corrosion cracking damage from the wastes (total

- .. compatibility) or experiences damage at a slow rate (fank system components

have a finite 1ife). The range of waste component concentrations in each of

the tanks will -be reviewed and- compared with composition specifications

established to_maximize tank system life expectancy. The intent of this

~—-review is to permit conclusions to be made about current conditions and Tife
expectancy of the tank system.

t

mate
whaot
w L
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S 4.1.4 Leak Testing and Examinations
- =7 -— - A-precision-leak test of each 1,000,000 gallon DS?~ccnta.n1ng radioactive
- - -~ jprked-waste witl ot be pertormed: - The soiid wastes contatmed -in the lower
part of the tanks, along with the significant capacity of the tanks, makes
.. _leak testing by hydrostatic means impractical.. The solid waste wou uld have to
- -—- ------be-removed- to-get am accurate test-result-and-this-would vesult in significant
~ exposure and waste generation. The use of a non-volumetric leak test, such as
—-a-tracer gas, is-alse not practical. -The combination of the large volume of
gas required, 1ikelihood of solids interference, and the significant air flow
-~ - -in the tank and annulus make this test undesirable

nucoiravic.

- ----- —-Due-to the-impracticality of leak testing describ
- — —will be performed as appropriate by visual methods and.
e testing. _The two selected methods are as follows:

ed above, examinations
remote non-destructive

Visual Tank Examination

A visual examination of the primary and secondary tanks is being
1

performed remote Y through the use of Closed Circuit Television (CCTV) The
-~ -CCTV examination is intended to identify general corrosion, visible cracks,
potential leak sites, and other evidence of physical impairment.

The CCTV examination is being performed by inserting a video camera into
the annulus space of each Double- Shell Tank (DST), as shown in Figure 4-1.
he examination consists of a scan from top to bottom of both the primary and
condary tank walls. Areas of particular interest include the Tower knuckle
ea of both the primary and secondary tanks, the concrete edge below the
imary and the-exit opening of dra1nage slots in the insulating

he major elements of this examination are:

—g

i y
concrete s] ab.

e e e Eg,”ﬁnmnn'ﬁ Cn1ar+1nn qnﬂ E-\km-n-qi'-nnn

EiNTIlY O ST PTL L R AT A

DST annujus space. _The selected camera is a color camera with zoom lens
~~~and Tight'sﬁpply***Tnis video Equipment'was then adapted for remote
“____“;::;":_;.OPEPatlﬂP through-the use-ef -various housings and mechanical positioning

equipment. The capab111ty to determine depth, azimuth and tilt of the
video camera was aiso incorporated into the overall design.

This video equipment was then combined with a video imprinting system and
a video recordér. The imprinting system allows for recording of the

input from the camera, as well as imprinting on the picture the following
information:

time and date of examination,

tank and riser location being examined,
danth a7imiath  and 31t

\‘\QPUII, L ¥ = !Illullll’ W Wil s
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Acceptance Testing of Equipment

A mock-up of a portion of the annulus space of a Double-Shell Tank was
~ fabricated to assist in testing of the video equipment. An acceptance
—- -~~~ test was then performed on the equipment. This acceptance test ensured
that the equipment could be operated properly in a remote situation. The
test also determined optical sensitivity of the camera by using visual

oo Field ‘examinations are done by tank farm {AN, AP, AW, AY/AZ, SY, and
DCRT's) and consist of two entries into the annu]us space of each tank.

————— Access-points for the two entries-into-ecach tank will be selected based
upon available risers. The two points will be selected to be as close to
180 degrees apart as possibie.

The field examination team consists of the examination engineer and

- support personnel to operate the remote camera equipment. A full scan of
—- o - ..—the exterior side of the primary-tark and-the intericr side of the

secondary tank is accomplished in each riser. Areas of interest are

S ‘TdEﬁLI Ted”by the examination engineer. Adjustments to magnification,
- owmm s st Tight ingy and- camera-angle {different depths) are utilized to
charactnr1zo any area of interest

Preliminary field review of the video data is used to identify the need

-~ for further characterization of anarea of interest. Efforts in this

-area_can_include radiological_smears and/or an attempt to retrieve a
sample of any material on the tank wall.

- " Radiological Smears - Radiological smears are accomplished by an
extension attached to the camera assembly which can be used to
deliver a smear pad to the area in question. The camera assembly
can then be manipulated to rub the smear pad over the area in

o= e - QUestion and.record the smearing event.  Radinlogical

] characterization of the smear pad can be used to determ1ne if the

- { o -T- has Toose surface contamination, a sign-of LanK waste being

- cmmeesmemns e - oo apeseRt T T Background smears wouid also be- taken from areas that are

ieeee e .ot _suspected of having Teaked material. These would be utilized as

"“a baseiine of the overall annulus contamination Tevel, as waste
e oo materials are not expected in the annulus space.

Sample Retrieval - A device has been designed which could
s sttt s potentiatty-take-a-sampie of any material protruding from the tank
-~ wah - This-device uses “a simpte spring loaded scraper that scrapes
~any protruding material into a container. The device would be
~attached to the camera assembly which records the sampling event.
L. __._.___ __ _._This device would be fabricated and utilized at the direction of the
oo T _examination_engineer. if previous efforts fail tn determine the
nature of an area of interest.

-
=it
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———= -—--- ——Afinal review of the video tape is performed after completion of the
o examination in an entire Tank Farm. Any area of interest that is
wwo - ddentified during the final review, that had not previously been
e e ccidentified; - will lead to additional field work including radiological
smears and/or sample retrieval to characterize the area.

_ _An_examination_repori wiil be prepared to document the overall
examination, along with identified areas of interest and their
resolution. Record copies will be maintained of the examination report,
examination video tape footage, and video tape footage taken during
radialogical smears and/or sample retrieval. Radioclogical smears and

mestesesen S SETMGTES W11 T @150 b ArChived,  as appropiriate.

18
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Primary Tank Examination - Ultrasonic Testing

Remote Uitrasonic Testing (UT) equipment will be developed, tested, and
-- --- ---utilized as part of the DST-integrity assessment. -This type of remote,
sz s yndergretnd- examination-has-not-been-performed-to-date-on the Hanford Site and
will involve a large amount of development and testing The equipment will be
o utitized to-examine wall thickness and corrosion cracking at select locations
~____on_the primary tank. The UT will be performed at two annulus risers
" Tapproximately 180 degrees apart.

... .-__-Deveiopment of UT equipment will be a combined effort between

Hestlnghouse Hanford Company and a commercial vendor with expertise in UT
... . _equipment and robotics. A basic flowsheet of this development effort is
-~ 'described in Figure 4-2. The major efforts include:

- -~~Yeador--Setection and -Contract-Award - A-campetitive procurement will
- o= ytilized-din se!ectae" f the vendor. This will ensure that the UT

o
L=
n a cost effective manner. This process was

ai
equipment can be procured i
ness Commerce Daily announcement in January 1991.

“initiated with a Bus1

"_Expert Consuitant Review - A panei of consultants familiar with state of
the art UT equipment will be established to provide technical oversight
of the UT development effort and actual performance of the inspection.

Notch Standard and Cracked P]ate Fabrication - Notch standards and
R & 113 ateﬁ"“‘tked'ﬁ}dt%S‘WTuu be p.cpareu‘for~acceptente‘*est1ﬁg of the
R --equlpmeet and - training of persennel. The notch standards will be
prepared using standard machining processes. The stress corrosion
cracked plates will be prepared by causing cracking of stressed plates
under an environment similar to the caustic nature of the Double-Shell

- 1
T oo oam e

T1AlIADS .

-.Mock-up Construction -_A mock-up will. be.developed of. the Double-Shell
- ___Z-lank annular space.for acceptance iesting of the UT eq11nment, training
T B e TS wettres 5 ﬁ%?ﬂ’ﬁfﬁ!%}% ang-for recertification I:f the Ut B ’H: nent fFor fiitiire

-inspections.

Data Management Plan and System - A data management plan and system will
be developed to ensure that data is properly recorded, interpreted,
differences of -interpretation are resoived, and findings properiy

-~ recorded and presented to management.

. Quality Assurance Program - Quality assurance requirements specific to
the UT program will be developed. This program will establish the
requirements for certification of the UT equipment, training and
certification of personnel involved in the inspection, and the process
for interpretation of the data.

20
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Tank Leak Evaluation

" A Teak evaluation will also be performed through a review of operational
- - monitoring records. - -The DSTs are monitored on a continuous basis by several

Jeak detection methods. These represent an ongoing leak evaluation of the
tank system.

Anciliary Equipment Examinations

- ----Leak testing of the DST piping system is also performed on an ongoing

--basis during operation of the facility. Froman- 1ntegr1Ly standpo1nt the

-—testing-during-use approach-is-censidered adequate. - In-addition to-the
ongo1ng test1ng, UT and V1sua1 1nspect1ons w111 be performed on select
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An_integrity assessmentmreport {IAR) wlll be issued following the

: fﬁﬁn4et$cﬁ-e§ assessment work- for-each -tank farm.- -The report will-include
seﬂf1f1f conclusions and recommendations regarding the integrity and life
expectancy of _the system components. Future use of the system for management
of the wastes will also be addressed. The IAR will be certified by an IQRPE

- - - -and will include a recommendation for the frequency and nature of future

W 2 uuvul
y assessments for that facility.

In addition to the final IAR, specific interim reports may be written to
-doctment - eempletion of major portions of-the-assessment for a tank farm.
These individual reports may consist of a tank report, UT report, and
ancillary equipment report. ~The resuits of these reports will be compiled in
‘the final IAR for each facility.

~ 4.2.1 Integrity Assessment Pian

-The ""247-4 Evaporator. - Cryst
oo h at‘r" {WHC-SD-WM-WP-062) was written
“---ﬁ--"eva-tzttnn.ere:eﬂrres required ts 33'255 L
i -242-A Evaporator-Crystallizer facili
. -nmeohas-been- aparevaed by the-operator of-t
by an IQRPE.

m- Integrity -Assessment
inspections, tests and
ity of the
gr1ty as;eSsﬂent pl an
deen-a

mm

The major tasks that will be performed as part of this assessment
include:

Design Standard Comparison

o~ ___ A comparison will be performed of the eriginal facility design standards
:::TJ::__aualnst the current. design standards to identify differences that may effect
: -structural-integrity of the evaporator system. Technical differences will be
___dispositioned through engineering analysis of the variances or through

upgrades to the facility.
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. _._ -_Maste.Characteristics, Compatibility and Corrosion Protection

2.
W
=
"
g
1]
3

- - - - -Data on-waste characterization, evaporator system age, and syst
materials will be comp11ed and an evaluation will be performed on the

== - compatibility-of the-system with the waste, The assessment will also compile

e a Tisting of materials utiiized in ine system and analyze the corrosion

,;uuuu.;,patentlal within the waste stream environment. —The assessment will permit

... . ...concTusions 1o be made about curvent conditions and Tife expectancy of the
evapor‘ator S_YSIEI‘H.

Leak Testing

_ Leak testing will be performed on various porticons of the tank system
--through-the -use-of -hydrostatic testing.

Inspections

Critical portions of the system will be examined for evidence of
- dﬁgrauat.u;~and -deformation diue to- corrosion, erosion, mechanical stresses,
’rvw~upﬂ .a*1ﬂue—~~ﬁ %a‘baawﬁ of components will be performed using certified
Ultrasonic testing (UT) for wall thickness will also be

performed on components.
. 2 Intanwnitu Accacemant Danawt
2k ll.UG5| Twy M2 o e 2 DU W I\WPUI -

e ~An integrity assessment report (IAR) will be issued following the
comp]et1on of the assessment. This report will include specific conclusions
and recommendations regarding the integrity of system components and use of
the system for management of the wastes. The IAR will be certified by an
IQRPE and will inc]ude a recommendation for the frequency and nature of future

- HILEBI IL_Y d)bEbblllEllLb

In addition to the final IAR, specific letter reports will be written to
documeni compietion of various portions of the assessment. The results of
‘these reports will be compiled in the final IAR. The letter reports will
- .-——S8rve.a. purpose for both progress reporting and as historical documentation of

work performed.

~3
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___ _..._b.1 DOUBLE-SHELL TANK MILESTONES AND SCHEDULES

The following milestones have been identified for performance of the DST
integrity assessment:

-----

... .___  Complete CCTV examination of AW DSTs September 1991
. ._____Issue Performance Specification for UT device September 1991

|

|

I

1
—
l.n

Fiscal Year 1992:

Identify UT Vendor T " February 1992

Identify Procurement Milestones for UT Device May 1992

Complete CCTV examination of all DSTs and issue a
report on conclusions reached

September 1992

Issue IAR for AW Tank Farm February 1993
Issue IAR for AY/AZ Tank Farm April 1993
Issue .IAR for DCRTs August 1993
Tssue IARs for AN, AP,
— and SY Tank Farms _____ = o September 1994
5.1.2 Schedule

o ' Integrity assessment efforts during Fiscal Year (FY) 1991 focused on
"~ 7 overali integrity assessment pianning along with performance of some

sme= = pyaminations=in the AW DST-farm.  The fellowing-specific tasks were performed:
- - g - --The TAP--for AW Tank Farm was-written, approved by WwAC, and approved by
the IQRPE.
T o A visual inspection (CCTV) of each of the six AW DSTs was completed.
o= The AN Taﬂk firm,ﬁ;S]gﬁ standard - structural- inheg,iny assessment was
-2 .. completed and-a draft repori was circulated for review.

~-g - --Werk -planning for-ancillary equipment was completed and is awaiting field
performance This includes procedures to perform pit entry/examination

o

- -Efforts were begun for competitively procuring remote Ultrasonic Testing

--equipment .for.DSTs. .The. performance specification for the UT equipment
was issued and procurement authorization was approved by WHC and sent to
Department of Energy Field Office, Richland, WA (RL) for approval.

™
En
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- 0”"The IAP for the DCRTs was written, approved by WHC, and accepted by the

“IGRPE.

__Efforts for FY 1992 will focu
—{CCTV}-of the remaining DSTs and
FY 1992 activities is shown in Fi

n completion of the visual inspections

p seuremeut of UT equipment. A schedule of
igure 5-1. '

r Y 1993 and FY 1994 will focus on final development and
t -the UT equipment, actual Ultrasonic Testing of DSTs and
n of the remaining integrity assessment activities for the DST
A schedule for these activities is_shown in Fiqure 5-2.

?:j “Integrity assessment efforts during FY 1891 focused on integrity
3. .. assessment_planning.and_field inspections. . The following specific tasks were
N —performed:
- """ o The IAP was written; dpproved by WHC and the IQRPE

0 A visual walkdown of the facility was completed

“UTtrasonic testing of ueclgnatea portions. of ‘the tank system was
--comn}eteu

g.~ Design standard - structurai integrity assessment work was begun

______ __0____The waste characteristics, compatibility and corrosion protection review
f n

“oToooo oot oFiscal “year— 1992 -activities-wiTt focius on compietion of examinations,
leak testing, and the final integrity assessment report. The final IAR will

o _.....___be_issued approximately 1 month after restart_qf"the.fac11itv The timing is

oo due-tpothe-fact that the-remaining field work relies upon operataona] testing

~m=omnof the faciTity that wiltltbe performed as part of the restart process. All
findings that represent a safety concern for operation of the facility will be
dispositioned prior to restart of the facility.
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A.1 ITEMS TO BE SUBJECTED TO INTEGRITY ASSESSMENT

o o= -The fanks and ancillary eauioment items that will be subjected to
ity assessments are Tisted below by Tank Farm.

A.1.1 AW Tank Farm

Items assessed include:
1. Tank 241-A-101
2. Tank 241-AW-102
3. Tank 241-AW-103
— ,§4 _Tank 241-AW-104
— 5. Tank 241-AW-105
iy &, Tank 241-AW-106
7. Slurry lines 162-169 (161 is out of service), 509 and 510
=G - Supernatant Hines 219-220, 261-272; 274, 60%, 610, v-021;-V-022 and
V_No2

9. Drain lines 334, 335,361, and 369
10. Process waste 11nes 471 476

11. 241-AW 101-106 central, annulus, drain, and feed pump pits

iz. '3 inch drains to central pump pits OIA, 0ZA, 03A, 04A, 05A, 06A
13. 3 inch drains to annulus pump pits OIB, 02B, 03B, 04B, 058, 06B
14. 3 inch drains to feed pump pit 0ZE

15. 3 inch drain to drain pit 02D

A.1.2 AY/AZ Tank Farms

Items assessed include:
1 Tank 241-AY-101
2. Tank 241-AY-102
3. Tank 241-AZ-101
5

Tank 241.A7.102

T - IAII’R CRlTRL=IVL

Process waste line NHW-V-714, NCAW and NHW from AR-151 to AX-155

~_Divarcian Rny
vivarsion nox

6. Drain line DR-V-713 from AX-152 diversion box to AX-155
s ssmen oo o Process-waste -line PSW-4622 from AZ-OIB pump pit to AZ-OIA pump
nit
8. Erpcess waste 1ine PSW-4623 from AZ-OIA pump pit to AZ-OIF sTuice
T 'T 91"'Process waste 1ine PSW-D603 from AZ-152 diverter box to AZ-OIA pump
Pit :
10.. Process waste line PSW-D608 from AZ-02C sluice pit to AZ-02A pump
. Pit
o= oo oo Fro- Process waste-Tine PSW-3608 from AZ-OIB pump pit to AZ-152 diverter
DOX
-m-o--- --12. -Process waste Tine PSW-5609 from AZ-QIC sluice pit to AZ-152
- -diverter box
" 13 - Process-waste 1ine PW-4621 fram AZ=0IC sluice_pit to AZ-OIA pump pit
14, . Process. waste line. PW-481; condensate from A-350 drainage 1ift
station to and inside 242-A evaporator

2Q
i



- - -~L5---Sl¢rry Jine SL-104 from valve pit A-A to A-B valve pit
T - 16, Slurry t1ne SL-110 NCAW from valve pit AX-A to AX-B valve pit
“17. -Sturry -Tine SL-501 from pump pit -AZ-02A to-AZ-OIA pump-pit
18. Slurry line SL-503 NCAW from sluice pit AY-02D to AY-02A pump pit
o "~ 19. Slurry line SL-503 NCAW from pump pit AY- 02A to AY-0ID sluice pit
=TIl ___'_'za-_ -Slurry line SL-505 NCAW from sluice )'Ht AY-0ID to AY-QIA pump D]t
21 Supernatant line SN-201/214 B Plant complexed and noncomplexed waste

L lmmeee ‘F"ﬁ-{l valy ¥e - ;_ﬂ t-AX-A to A-8 valve nit
. ' 22. Supernatant Tine SN-204 B plant comp]exed and noncomplexed waste
R Fv-nm uﬂvn n1+ A- A to A B va'i\m pit

T ff'ml'l vaive p'lT. AX-B to A-B valve p'll'.
e ...._._._2{': -Supernatant -Fing SN-218-NCAR-from vaive pit AX-A

-A-to AX-B valve pit
-——— - — - -25: -Supernatant line SN-601 NCAW from sluice pit AZ-02B to AZ-OIC sluice
FI1L
26. Waste line S-607 NCAW from sluice pit AZ-02B to AZ-0BA pump pit
27. MWaste line V-720 NCAW from AR-151 to AY-02D sluice pit
28, Process waste Tine V<719 NCAW from AX-155 to AX-152 diversion box
29. L1ne SL-500 from valve pit AX-A through COBs to AZ-02A pump pit
-~ 30.---Line-SL-502 -from AX-B-valve pit-through £OBs to A¥s929 stuice pit
31, - {:Tné SN-600 from- ia}ve pit HX A-through €0Bs-to AZ-0ZB-pump pit
~32, ~Line SN-100 from valve pit A-B through COBs to AX-B valve pit
33. Line SL-101 from valve pit A-A through COBs to AX-A valve pit
34. Line SL-113 from 242-A through COBs to valve pit A-B
=7 35 -Hne SL-114 from 242-A through COBs to valve pit A-A
=238 7%@ ";ﬁt ) - 941"‘&‘{-91,# AY- GZ;’:, A7 ﬁ:;\ and AZ-(G2A
37. Sluice pits 241-AY-0IB, -02B, -0IC, -OID -02D, -0IE,
- - -Q2E,-241-82-018, —GEB, uIC, and -02C
38. 241 A-350 Drainage 1ift station
-~ -~ A.1.3  Double-Contained Recaiver Tanks (DCRT) And Designated Ancillary
Equipment

_ The five DCRT systems that are to be assessed are Tisted below:

1 244-S Catch Station

V4 Z44-A Lift Station

3 244-TX Catch Station

4, "Catch Station (spare)

5. 244-BX Salt Well Station
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'WHC-SD-WM-AP-017
EV. 0

:c-c:

The assessment is to include the receiver tanks (primary containment),
the tank vaults (secondary containment), pump pits (secondary containment),
-3and¥unu11larj waste processing eqiipment and piping contained within the DCRT

—— -1t will be decided-later if the 244-U Latch Station and
-2 Hell System-are-to De ‘used for future waste transfer operati
use will be discontinued. If either system is to be used, it must be

subjected to an integrity assessment. For purposes of planning WHC
SD-WM-WP-068 (Integrity Assessment Plan for the Double-Contained Receiver
Tanks and Designated Ancillary Equipment) addresses all five DCRT systems.

-ty
o 1
3
m —
TRy
-3

A.1.4 AN Tank Farm Items To Be Subjected To Integrity Assessment

" The tanks and egquipmeni items that wili be subjected to integrity
_assessment are listed below:

- =17 Janks AN-101, 102, ~103, =104, =105, -106, -i07
2 AN Cleanout Boxes 1 through 6, these are associated with transfer
- Tines Si-160 and SN-Z8{
3.- ---AN-Cleanout Boxes 7,-8, and 9, these are associated with transfer
- - ----l1ines-SL-161, -SN-261; SL-164, SN-264; and SL-167, SN-267
wmammamttuaalas

- a SL-162 - 167 and SN-262 - 267
o _ L - - . S n - - nNnA N2 A NAA
o 3-in—drains-to Central Pump Pite 024, -03A, 04A, 054, 084 and
n7a

R

5. AN-101 Central Pump, Saltwell Receiver Pits, and the following
e associated transfer Tines:

[

a. SL-161, SN-261, and SN-247

.

w

in. drain to Central Pump Pit OIA
c. 3 in. drain to Saltwell Receiver Pit OIE.

ines SL-168 and Sn-268, these are associated with valve pits AN-A
nd -R

1 e
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- 2.1.5.AP_Tank Farm Items To

~ The tanks and eduipment
' assessment are 1isted below:

|l
.

no

k!

e - ..

SN-650

4. Central pum
ois oonEmD Dit
station (i

"'ffg

Dw:}q Tineg™ 9’ ‘0oR

l\ﬁ

‘Three inch_drain

#3)

g

“Three 1
via the
Three inch drain
via the 12 inch r

8.

-

«

SY-Tank Farm Items 7o

The tanks -and ~equipmen

Supernatant .1.1ipes SN-611.through SN-618, SN-621._,

“““241 -AP=-08A, to thet:

WHC- SD-WM-AP-017
REV. 0

Be Subjected To Integrity Assessment

subjected to integrity

-107, -108

_SN-622, and

-0IA through 241-AP-08A (tanks 101-108),

, i in put 241-AP-03D, and K1 primary exhaust
1 seal pot pit)

7§E3h0

-.12

Lo

tive-tanks via the 12 inch

- -1'1

rom pump pit 241-AP-02D to tank 241-AP-102
Diosnw #172)
nio ] ml l
Tine
iser

from drain pit 241-AP-03D to tank 241-AP-103
(Riser #10)

Be Subj

t-Ttems

assessment are Tisted below:

‘—I

anks SY-101,

—

i.
2.

-

.
o

or p ok U}

3. SY-102 Central Pu
Tines:

a. 02A: SN-277,

h n2n. NR_ITR
s VielS -

UINT W Wy

Central Pump Pits OIA and 03A and associated

a1n 11nn

. dw
dra]n ']ne

mp Pit 02A, Drain Pit 02D and associated transfer

SN 285, SN-286, SL-177, and pit drain line
-379 and pit drain line

Ul\
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